_BPERONED FOR RELEASE: 08/24/2000 CIA-RDP86-00513R001651210015-9 


7 ESE EP EE SNR ? - 3 
EES ESTEE EAE EEE SSUET SE SSR SPEDE Se ee emer 


SkoRibiv, GA. 


ussR/Geophysics - Seismology FD-2586 
Card 1/1 Pub. 4&4 16/19 
Author : Skuridin, G. A. 

P qxcaeo it Bb A SEN ALS ERB ETE Soy ies ae 
Title : Concerning Yu. V. Riznichenko's article "Determination of the 

fields of intensity of seismic waves (ibid, No 1, 1954) 

Periodical : Izv. AN SSSR, Ser. geofiz, Jul-Aug 55, 391-392 
Abstract : Yu. V. Riznichenko proposed 4 method for determining the fields of 


intensity (more accurately, the energy density) of seismic waves 
(longitudingal or transverse) within the medium, if one knows the 
field of intensity on a certain surface R, at which is given the 
“so-called ‘dynamic' hodograph represented by the set of functions 
ty = t(x,., Yp» Z,) and B, E(x, Yr: Zp), where E is the intensity 
of the waves and t is the time field; he reduces this problem to 
the integration of a first-order differential equation relative to 
E for given boundary condition B/R = Er. The writer of this note 
states that Yu. V. Reznichenko, according to his faulty derivation 
of his formulas, is apparently unaware of the classical work of 

N. A. Umov (Izbr. uch. (Colleted Works), Moscow-Leningrad, 1954, 
pp 161-163). 
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Translation from: Referatisnyy zhurnal, Mekhanika, 1958, Nr4. p 118 (USSR) 


AUTHOR: . Skuridin, G.A. 

TITLE: Approxi £ the Problem of the piffraction of a Plane 
Longitudinal Elastic Wave in Relation to a Horizontal Fault 
(priblizhennoye res i i difraktsii ploskoy uprugoy 
prodol' noy volny otnositel' no gorizontal' nogo sbrosa 

PERIODICAL: Tr. In-ta geofiz. AN GruzssR, 1955, Vol 14, pp 79-90 

Or. the basis of the integral relationship submitted by Vv. D. 

Kupradze { Granic i ii kolebaniy i integral’ nyye 

uravneniya (Boundary problems of the Theory of Vibrations and 

Integral Equations). ion of the problem of the 

diffraction of a plane longitudinal elastic wave in relation to a 

horizontal fault, the au oximate solution to 

the problems of the diffraction of elas i 

analogous to the method of Kirchhoff as applied t 

acoustics. It is assumed that the va 

vector v on the "i]juminated" section of the surface S coin- 
cides with the value of the descending wave on i 
Card 1/2 section. The author further accepts the so-called ‘principle of 
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TITLE: On the theory of elastic wave scattering on curvilinear 
poundary- (K teorii rassehaniya uprugikh voln na 
crivolineynoy granitse/- 


An analysis is given of the main wave produced during 
the incidence of a transverse wave on 4 rigid curvili- 


andicatrices are given of Longitudinal and transverse 
waves and also graphs 4llustrating the character 0 


ductory paragra hn summarizes priefly work of other 
authors on this subject. The problem atself 18 formula-~ 
ted and solved for the incidence of a plane jongitudinal 
wave in para.l. The solution for the 4ncidence of a 
plane transverse wave 43 arrived at in para.2; while in 
para.3 an approximate evaluation is. given of the inte- 
grals, and in para-4 the main wave is analyzed. ne 
diffracted field in the wave zone during the incidence of 
a plane longitudinal or transverse wave on 4 curvilinear 
poundary can be expressed by eqs. oan (17) (pp 166-167) » 
(23), (24) (p.168) and (72) (p.179)3 wo reflected waves 
are obtained, but these are no jonger plane, due to the 
card 2/4 curvilinear nature of the poundary- 
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Rockets and Artificial Satellites for the Investigation of the Higher Atmosphere 


tude of 120 km and @ even 460 km). In White Sands also 91 rockets 
of the type Aero-B were jaunched which reached altitudes of up 
to 60 km. The “Aero-X" - rocket carried the record at that time 
and it reached 288 km. It was followed by the "Viking", with 253 
km and the great event wast the two-stage-Vampy re-rocket (com- 
posed of a V-2 and a "Corporal"). It reacted 400 km on February 
24, 1949. A short time after, the first 3-staze rocket was puilt 
(discharge from the BBC-basis in Florida) which for the first 
time reached an altitude of 1200 km. Sounding of the atmosphere 
ts was carried out in various countries. In the 
used for research-purposes. Both 
American and Br tors built their measuring instru- 
ments into the whereas the Soviet scientists 
devwloped an other method: the case containing the measuring in- 
struments is automatically disengaged from the rocket and para- 
chuted. Among the numerous projects of artificial satellites 
there is one particularly interesting, i.e. the so called "Vane 
guard"-project (USA). The 3-stage-rocket which is to convey the 
satellite on its way, is constructed in such a way that the first 
Card 2/3 two are guidable, whereas the third one stabilizes its position 
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AUTHORS: Skuridin, G.A-, and Kurnosova, L.V., Candidates of Physico- 
“Mathematical Sciences 
TITLE: Scientific Research by Means of Artificial Satellites of the 


Earth (Nauchnyye issledovaniya pri pomoshchi iskusstvennykh 
sputnikov zemli) 


PERIODICAL: Priroda, 1957 Wo 12, pp 7-14 (USSR) 


ABSTRACT: The article deals with the problem of inquiring into the 
phenomena beyond the atmosphere by using artificial earth 
satellites. The idea to puild satellites originates from the 
Russian scientist K.E. Tsiolkovskiy who years ago suggested 
sending them into the space by means of rockets. The two 
satellites recently launched by Soviet scientists are the 
first of a series of new research devices which in all prob- 
ability will soon be commonly used for the study of the 
phenomena in the universe and for solving problems of space 
flight. According to the authors, Soviet scientists have de- 
veloped a method of calculating the length of the operational 
capability of a satellite and also the changes in the orbit's 
parameters during the time of flight. The satellites will be 

Card 1/5 able to collect important data on the characteristics of the 
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Scientific Research by Means of Artificial Satellites of the Earth 


atmosphere at altitudes of up to 1,700 km, to measure the full 
intensity of cosmic rays and to register ultraviolet and X- 
rays emitted by the sun. The two satellites are equipped with 
instruments for the study of the short wave part of the solar 
spectrum (Figure 2 explains the arrangement of apparatus re- 
gistering ultraviolet and X-rays of the sun) which enables the 
investigation of various layers of the sun's atmosphere. 
Cosmic rays will be observed with apparatus as shown by Figures 
3 and 4, collecting the necessary material for determining 
nuclear showers of low intensity. Other devices will enable 
to register variations of cosmic rays of different kinds (last- 
ing 24 hours, 27 days etc) which will be obtained at different 
points of the globe almost simultaneously. Vital data are also 
expected on the influence of the sun's activity on the intens- 
ity of cosmic radiation. A further object of research is the 
structure of the atmosphere. The most important problem of 
physics of the atmosphere is to what extent its composition 
depends on the altitude, as reliable data exist only up to 
heights of 100 km. The satellites are also registering the 
Card 2/5 corpuscular radiation of the sun, which is of vital importance 
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in the ionization of upper layers of the atmosphere, in the 
formation of polar lights and in geomagnetic disturbances. 
The study of the structure of the earth's magnetic field in 
regions above the strongly ionized layers of the upper atmo- 
sphere can probably answer the question of the earth's magnetic 
field and why it changes in the course of time. Micropart- 
icles of interplanetar substances moving about at high alt- 
itudes will be registered when touching the rocket's hull or 
special membranes as shown by Figure 6. The 2nd artificial 
satellite, which was launched on November 3, 1957, is described 
as follows. Its orbit has the shape of an elipse whose re- 
motest point from the earth is approximately 1,700 km away. 
During 24 hours it circles the earth about 14 times. It 
carries, beside scientific equipment, 2 radio transmitters 
operating on frequencies of 40,002 and 20,005 megacycles re- 
spectively, electric batteries and an airtight cabin with a 
dog for experimental purposes. Contrary to the arrangement in 
the first satellite, "Sputnik No 2" carries all the equipment 
in the front part of the rocket's last stage. Only the radio~ 
metric measuring device is attached to the hull of the rocket. 
Card 3/5 The total weight of the equipment, dog and electric batteries 
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included, is 508.5 kg. Figure 1 shows the devices for invest- 
igating the sun's radiations as carried by "Sputnik No 2", 
Figure 2 the dog in the airtight cabin before being placed in 
the satellite. The cabin holds food for the dog, an air con- 
ditioning system (for regeneration and temperature control), 
instruments for registering pulse, respiration, blood pressure, 
for taking electro-cardiograms and a series of sensitive cells 
for measuring temperatures and pressure in the cabin. A radio- 
telemetric equipment enables the transmission of all measure- 
ments to the earth at regular intervals according to a pre- 
arranged plan. The dog's cabin and ball-shaped container are 
made of aluminum alloys. Their surface igs polished and 
specially finished to attain a certain coefficient of radiation 
and to absorb solar radiation. Figure 3 shows the equipment 
for registering cosmic rays, Figure 4 the arrangement of the 
containers holding the satellite's equipment, Figure 5 a dia- 
gram showing the same arrangement. 

There are 7 photos, 4 diagrams and 2 references, all of which 
are Slavic (Russian). 
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TITLE: On Boundary Conditions for Jumps in Discontinuous 


Solutions of the Dynamical Equations of Elasticity 
Theory. (O krayevykh usloviyakh dlya skachkov razryv- 
nykh resheniy dinamicheskikh uravneniy teorii 
uprugosti. ) 


PERIODICAL: Izvestiya Akademii Nauk SSSR, Seriya Geofizicheskaya, 
1958, Nr. 2, pp. 145-156. (USSR) 


ABSTRACT: At the present time asymptotic representations are 
important in many branches of mathematics and 
theoretical physics. In Refs. 2-7 the application 
of the asymptotic method to the solution of dynamical 
problems in elasticity theory was indicated, and the 
fundamental equations for jumps in discontinuous 
solutions of the equations, both for homogeneous end 
for inhomogeneous media, were obtained. However, 
for the further development of the asymptotic method 
it is essential to formulate the basic boundary 

Card 1/13 conditions for jumps in discontinuous solutions. 
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This makes it possible tc solve problems immediately 
for jumps in displacemenss and velocities, without 
reference to the solution of Lame's system of equations. 
The passage to the limiting relations in these 
equations must be accompanied by a similar transition 
in the boundary conditions (Ref.2). Sucha 

transition is absent from Refs. 4 and 5. For 
simplicity the authors consider the two-dimensional 


case with two-dimensional boundaries and plane 

boundaries of separation; but within the limits of 

applicability of "the principle of the isolated 

element", the conclusions remain true for curvilinear 

boundaries (Ref.8). The authors begin by discussing 

the transformation of the fundamental equations of 
Card 2/13 motion in an inhomogeneous elastic medium: 
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There are 4 figures and 13 references, of which 3 
are Hnzlish and 10 Russian. 
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jvtHor:  Skuridin, G- 4: sov/49-59-1-1/23 
TITS: Duhamel's principle and Asymptotic Solutions of 


Dynamic Equations in the Theory of Elasticity. I. 
(Printsip Dyuanelya i asimptoticheskiye resheniya 
dinamicheskikh uravnenly peoril uprugosti. 


PERIODICAL: Izvestiya Akademii Neuk SSSR, Seriya Geofizicheskay4, 

1959, Nr il, PP 3-10 (USSE) 

ABSTRACT: The asymptotic (ray) method has peen applied in the. 
study of propagation of elastic waves in uniform and 
non-uniform isotropic media by many workers (Refs 1-7). 
The present paper uses Kline's method (Refs 8,9) to 
solve asymptotically equations of the theory of 
elasticity on the basis of Duhamel's principle. Kline's 
results, obtained for one: hyperbolic equation, are applied 
to a system of dynamic equations of the theory of 
elasticity. [t is shown that,if there is a system of 
finite discontinuities in the pulse solution, then 
solutions of dynamic equations may be represented in 
the form of series in reciprocal powers of iw, where 

is the angular frequency. A harmonic source of 
Card 1/2 vibrations is agsumed in this analysis. The constants 
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which appear in the series mentioned above are "jumps" 

of the pulse solution and "jumps" of its derivatives 

with respect to time. At w-—»oe the series obtained 
for the components of the displacement vector become 
asymptotic. The region of convergence of the series 

is not discussed, The paper is entirely theoretical. 
There are 14 references, 7? of which are Soviet, 5 English, 
1 German, 


ASSOCIATION: Akademiya nauk SSSR, Institut fiziki Zemli 
(Ac. Sc., USSR, Institute of Earth Physics) 


SUBMITTED: August 20, 1957 


Card 2/2 


APPROVED FOR RELEASE: 08/24/2000 CIA-RDP86-00513R001651210015-9" 


ZAPEROVED FOR RELEASE: 08/24/2000 


a UEEreE eT —— 
SASSY... SinGase Saale sat 


SBS ISSA USS ei RpPee-00> 13R001651210015-9 


Atay 


3 /049/59 /000/03/001/019 


AUTHOR: Skuridin, G. A- 


TITIE: Duhamel's principle and the Asymptotic Solutions of 
Dynamic Equations of the Theory of Elasticity. 


\v 
PHRIODICAL: Izvestiya Akademii nauk SSSR, Seriya geofizicheskaya, 
1959, Nx 3, PP 337-343 (USSR) 


ABSTRACT: The first part of this work was published in this 
journal, Nr l, 1959, where it was shown that Duhamel's 
integral can be used to solve equations of the theory of 
elasticity. In Part I Duhamei's integral was used to 
find an. asymptotic expansion (Eq 1) fora harmonic 
source of vibrations £(G) = exp (-Lwt) » In order to 
apply Eq (1) to practical cases, solution of the system 
of Eqs (3): which express motion in a hetero neous 
elastic mediun, must pe found (Eqs 4-7). g an example, 
a homogeneous isotropic elastic medium is considered. In 
Gard 1/2 this case the system of Eqs (8) is derived where the (2 
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region D is divided by a discomtinuity on the surface 

@ = 0 into two regions Dy aid Do (Figl). If 

Eqs (8) are applied to each region separately, formulae 
(12) to (14) are found for D,-: By combining them with 
the equivalent formulae for D5, Eq (20) can be derived 
which determines the component u of Eq (1). ‘The other 
two components wv and w are found similarly. Thus the 
integral (21) is obtained which in the case of longitudinal 
and transverse waves can be written as Eqs (22). The 
paper is entirely theoretical. There is 1 figure and 

4 Scviet references. 
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AUTHORS: gkuridin, Ge hey stanyukovichs K.P. BOTS BOOT 
ee 
TITLE: An Approximate Solutjon of a Problem Concerning the Motion of a 


Conductive Plasma \ 
PERIODICAL: Doklady Akademii nauk SSSR, 1960, Yol 130, Nr 6; PP 4248 = 4251 
(USSR) 


ABSTRACT: Several authors developed & new method for the asymptotic inte=- 
gration of linear partial aifferential equations of the hyper- 
polic type and py using this method they determined asymptotic 
solutions for the equations of acoustics and for Waxwell equa- 

tions. Other authors solved the dynamic problems of the elas- 
ticity theory by means of this method. The general jdea of this 
general method, discussed in the present papers in a linear 
hyperbolic aifferential equation (e.g- in & wave equation) is 
based upon the following: The endeavor ig made approximatively 
to satisfy the initial equations by special gelection of the 
functions, which means the solutions are sought in the form 
u(x5¥s%o%) ” A(xyyo%)exP {ielt = 9 (xyyo3 hs if Wd O- 
(Thus, one obtains the known relations gradé? = 1/0? and 

card 1/3 2(grad A grad &) + ab? = % where & (xe¥o2) denotes the eikonal 
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he corresponding system of 

n the onedimensional case is 
je reduced to the determina- 
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arbitrary functions T(t) and P(9) and an arbitrary constant B. 
The authors then investigate the case F(@) = B9 with B = const <0, 
For this case a rather lenghty expression is obtained for the 
magnetic field strength. Further, the final expressions for the 
density g and the pressure P are obtained. The corresponding 
arbitrary functions are to be determined from the boundary con~ 
ditions. The concrete solution of the problem presents no dif-= 
ficulties. Theres are 10 references, 6 of which are Soviet. 
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Under the Effect of a Piston 


PERIODICAL: 
(USSR) 


ABSTRACT: 


Doklady Akademii nauk SSSR, 


1960, Vol 131, Nr 1, PP 12 - 14 


In the present paper the authors apply the general relations for 
the motion of & plasma determined in an earlier paper 


(Ref 1) 


to the following problem: A conductive medium (plasma) is assumed 


to move within a 


ton moves according to the law x 


tube under 


the influence of a piston. The pis- 
- at? /2 =z W(t). In this case 


u (t) 2 ats y(t) holds for the speed of the piston. After & 


certain time, 


sufficiently high value of a, 


a shock wave develops before the piston. With a 


the shock wave occurs nearly iz- 


mediately and near the origin of coordinates. The region of the 
motion of the medium until the development of a atrong shock 


wave is neglected, 


cara 1/3 


for it is small and is of no essential in- 
portance. Next, the quantities occurring in the equation 4 


APPROVED FOR RELEASE: 08/24/2000 


CIA-RDP86-00513R001651210015-9" 


"APPROVED 


FO 


em ere 


R RELEASE: 


eb e SARE gem SS 


ested 2i00 CIA-RDP86-00513R001651210015-9 


Dieters cs et. test S 


. 68807 
Phe Motion of a Conductive Plasma Under the Effect 8/020 60/131 /01 /019/060 
of a Piston B013/BO07 


a 
x+—T ° 
u(x,t) = 2” nese T are determined. B = const; 8 = conat<{0; 


a = olf. where ® denotes the frequency} T(t) and A(t) are ar- 
pitrary functions of time. For t = 0, x = 0 one finally obtains 
oii P { (e 1) 5° [ant ‘ ghee) . 

7 - kj) - «) “ee B 
+ (k + 1)t [ 3+ (3 - k) — = 18}, If only the terms which are 
in first order small with respect to xt/B are retained 


2 3 
x(t) = k r : at? + (c= net follows. This expression also 


furnishes with sufficient accuracy the law of motion for the 
front of the shock wave. For the velocity of the wave front one 


iW 
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2 
obtains D re Ce ee nat’, and for the rate of 


front 2 4p 
flow of the gas behind the wave front Urack (x? *) =» at + 


2 
+ a e For g one finally finds 


k +1 x t + 
he err | re t. a) 70 Roe Next, a rather long expression 


for P is determined. Thus, the problem of finding all parameters 
determining the motion of a conductive plasma under the influ- 
ence of a piston is solved. There are 3 Soviet references. 
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AUTHORS: Vakhnin, V- M., and Skuridin, G- A. 
IR gg Tn 

TITLE: & Possible Trapping Mechanism of Charged Particles in a 


Magnetic Field 


PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol» 135, No- 6, 
pp. 1354-1357 


TEXT: The equation of motion for a charged particle moving in the equato- 
2 2 it 2 
rial plane of 4 magnetic dipole is given a8: f+ 9 == (6). If 
erage. & 
the loss in kinetic energy of the particle is neglected, the coefficie:t 
a= em /mve (M - magne tic moment of the dipole) will be constant. When a 
particle travels in 4 magnetic field, however, 4 radiation occurs, which 


decreases the kinetic energy, and at low energy losses it may be assumed 
that Av/v # -2ha/a (7). The authors analyze (6) and, for this purpose, go 
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over to the phase space with the coordinates w = p/a and u = a/* The 


3/2 
2 
w au. <hataey is obtained. An 


differential equation du/dw =— + 2-7 
u W uw 


analysis of the phase curves with respect to the isoclinal lines of this 
differential equation is carried out. Schematical representations of the 
changes in the direction of motion of the phase point are shown. These 
changes are caused by the loss in kinetic energy. Herefrom, conclusions 
are drawn as to the motion of the particle. The authors briefly deal with 
the three-dimensional case in which a particle does not incide in the 
equatorial plane, but arbitrarily. In this case the phase space is four- 
dimensional: u, w, 0, db/ dip, where Wh is the meridian angle. From the in- 
vestigation it Polvous that for any distance there exists a critical 
velocity at which the energy loss leads to the trapping of the particle. 
The authors finally state that this trapping mechanism is not the only one. 
There are 3 figures and 5 Soviet references. 
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AZIZVAN, AcK.; ANDKIYANOV, B.V.; BARASIEV, P.i. 5 BUGAYEVA, M.I.; VASIL'YEV, 

N.i.; DENISOV, N.N.; ZASLAVSKIY, B.Yes; OSTROUMOV, G.N.; SYUPAYEV, 
AlS.; ADZHUBEY, A.I., red.; GORYUNOV, D.P., rede; IL'ICHEV, L.F., 
red; SATYUKOV, P.A., red.; SIVOLOBOV, M.A., reds; SKURIDIN, Gods y 
red.; TOIMACHEV, A.V., rede; DANILINA, A.I., tekhn. redo 


{Dawn of the outer space era] Utro kos: icheskoi ery. Moskva, Gos- 
politizdat, 1961. 762 p- {Phonograph record "World flight to 
the stars. Soviet man in outer space ;" report| Gramofonnaia plastin- 
ka "Vsemirnyi reis k zvezdam. Sovetskii chelovek v kosmose"; repor- 
.tazh. (MIRA 14:10) 


1. Redaktsiya gazety "Pravda" (for Azizyan, Denisov). 2. Komitet po 
radioveshchaniyu i televideniyu, (for Andriyancov). 3. Redaktsiya ga~ 


zety "Komsorol'skaya pravda" (for Barashev). 4. Redaktsiya gazety 

“Sovetskoye foto" (for Bugayev). 5- Redeaktsiya gazety "Krasnaya 

avezda" (for Vasil'yev). 6. Gosudarstvemnoye jzdatel'st¥o politi- 

cheskoy literatury (for Zaslavskiy). 7. Redaktsiya gazety "Izve- 

stiya" (for Ostroumov). 8. Telegrafnoye agenstvo SSSR (for Tyupayev). 
(Astronautics 
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AUTHOR: skuridiny GA» (Moscow) 

TITLE: The approximate theory of the wave-front appearing on 
a cylindrical obstacle in an homogeneous elastic 
mediun 


PERIODICAL: Akademiya nauk sssR. Otdeleniye tekhnicheskikh nauk. 
- prikladnaya matematika 4 mekhanika, V+ 25, NO- 4» 
1961, 490 - 497 


work the wa which appears 

f the plane & i y fixed cir- 

Only the exposed (i i nvestiga- ~ 
a aiffraction is more 


ne transverse elastic wav ( 1) 
of radius hn. The wave is 


(1.1) 
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are 
Reflected potentials near ane cylinder a 


se Pee ie 5 
oe iuat ascii (1. 

t) Ae totetbtasrtBute) wiley = Be-#ell 
g(t, yr) = 


( )» 


1.3) 
+ a ro e_ : ( 
a: ee " awh 
v ° 
hence — 
On the eyitnder Mes wee: (1.4) we arn eal 
oie, Se (1.5)- 
ay = esin 4-6 1 —aF aint) sim ‘Ls By = — 2sin 4 COS 4 
g, = —(e cosy et ty = 2hoos — 
i, = h(ecos + Vi— sin x) 
x 
Pe si . 
AQ) = — ctinty + cosy, Visine (=z I 51) (1 6) 
14 —cosy Visi . 
esin? {4— ——e 
B (4) = — Fsint z+ cos x Vi- esi sk 
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wo. determine the field at P (1-2) at Pis expressed by Kirchhoff's 
formula as 


4 a eitir ekir ap 
g(P) = ax (oe Tm 
s 


(1-7) 
(P= 2A fn Oa ee oe ah as 
so sae ssnden Bids deve ADE 
wnere S = S, + S, + S, + S, + S, (Fig. 2)- Now a 0) (T. = \) 
(shadow region)- Igo and I, cancel eacn other. I,,, 0 as Ry = 
—» ow. Hence (1-7) is of the form: dS, = hdy dS, r= VF + 22 
By the fact that h<< Ry it can be assumed that ¢ aR, - B< or 5. 


Equations are then found for the displacements in the Longitudinal 
reflected wave and in the reflected transverse Waves Approximate 
determination of the integrals is then undertaken. The method of 
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stationary phase is used. Displacement of the longitudinal reflec- 
ted wave is 


is (P) =ik, COS %o U1, 2), vy, (P) = ih, sin fo Uy, 19 


where JI . (2.6) 
Uy (4, 2) =} Pe A (2!) Q (x) exp Lik (REIL OM 
and in the transverse wave 
1 (D) thy sin 1a hay 10 v5 (P) = — ihe cut (to B) 
ee ish ee ee a 
3h 
whe ; Ei ‘to \ oxy lik =a Se\| . 
where | Us (to: 2) =V 003-2 5; oR B is “2 )exp [ik. (R, 2h cos = yi (2.7). 


The appearance of the wave-front is then investigated and the con- 
dition is found to be 
* 
sin ¥ = b/a 


(3.1) 


tl 
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and it is shown that a complete transverse wave consists of two 

component parts 

* 

i aaa 
where U, can be determined from Eq. (2. 7) while u,* can be found 


py integration along the cut Pr. (Fig 9) The author finally ob- 
tains 


+ u,* (i =1, 2), 


exp\— 


D_z 2 (5 + 16) = exp (- ¥2 45 13 2(% 


resulting in 
u* (P) = sin XoU* ( Rk), (Pp) = — 008 1" (HF 


where 
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U* (py, R= — (V T= 08)" cos p exp {ike [A — 2h cos Ys 005 P+ 1/2 7)} F(n) 
’ = ‘ pik V Rh Lh (3 ; 9 ) 
F (n) = neexp = exp =iT Dy(—1 + in), L=@cos'/2%sin G8) 


p= 4 to—1* 


F(i;) can be expanded into an asymptotic series for both, small and 
large }. The above formulas deseribe the displacement field of the 
wave front for a where X = are sind ®. Fora non-viscous 


fluid (@ = 1), u*¥ = v* = 0 and the wave front does not apvear. 
There are 9 figures and 23 references: 22 Soviet-bloc and 1 non- 
Soviet-bloc. The reference to the English-language publication 
reads as follows: B. Baker and E. Copson, The matem. theory of Huy- 
ghens principle, Oxford. London, 1450. 
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AUTHOR: Skuridin,'G. A, (Moscow) 


TITLE: Space physics 
PERIODICAL; Priroda, no, 1, 1963, 3 - 15 


TEXT: This article presents the main results obtained by Soviet scientists 
in their investigations of outer space, The collection "Iskuss tvennyye sputniki 
Zemli" (Artificial Earth Satellites), published by the Academy of Sciences USSR 
treats these problems in detail, The author first comments on the observation of 


ments for measuring the density, pressure and the composition of the upper at- 
mosphere, Next he presents the results of Studying the ionosphere which Soviet 


. of rockets, The author fives a detailed description of the Earth's radiation 
belts and the interplanetary plasm and presents the results of investigations of 
Soviet scientists based on the observations by rockets and satellites. The results 
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' AUTHOR: Pletnev, V. 0.3 Skuridin, G. A. 


: TITLE: The adiabatic invariants of the movement of a charged particle ina 
, Stationary, non-uniform magnetic field 


, SOURCE: Kosmichesklye isstedovaniya, v. 1, no. 3, 1963, 387-402 


: TOPIC TAGS: magnetism, magnetic field, motion, electrostatus, adiabatic invariant, 
: Hamiltoman, stationary field 


: ABSTRACT: The movement of a charged particie ina stationary non-untform magnetic 
' field is described by the equation 


meg os ‘ bear ae ; 
a + aglv xi, a Ne 


. where F = ef/m = the force acting upon the particle in the electricai field; v - 
' the velocity of the particle; H = the magnetic field. The authors aolnt out that 
; tne strict solution of this system of equations presents considerable mathematical - 
' difficulties, because of which, at the Present time, a number of methods have been 
. developed for its approximate solution. One of these methods, which has won wide 
| acceptance, Is the so~calle "averaging method''. The physical sense of this method 
RES NB os erste 
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f 
a 
| ; 
| is described and it is shown that, In essence, it Is one of the methods of the 
!. classical theory of disturbances (perturbations). The authors Indicate that one 
of the consequences of the use of this method fs_the approximate conservation of 
| the magnetic moment of the charged particle p = /2H, which constitutes, In this 
. | case, the adiabatic invariant. The conditions for the preservation of Bb, as well 
| as the degree of accuracy of Its Preservation, follow directly from the classical 
' mechanics of the motion of conditionally periodic systems and of systems close to 
| conditionally periodic. for this reason, the authors State, within the framework 
1 of the area of applicability of the averaging method it becomes advisable to study 
the character of the movement of charged particles in a non-unl form magnetic field . 
; On the basis of the theory of adiabatic invariants developed in classical mechanics. 
| In the present article, the movement of a charged particle in a non-unt form magne- : 
| tic field is considered on the basis of a study of the preservation of all adiaba- | 


system. Since this movement of a particle in a magnetic field fs not, Strictly 
speaking, conditionally perfodic, In principle there may arise a divergence of the. 
adiabatic approximation, connected with the indivisability of the variables emp loy= 
ed in the Hami!ton-dJacobi equation. Finally, there is a discussion of estimation 
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ficld, containing a dipolar and hanogeneous (external) component. The authors 
considered conservative oappraccimetions and their dissipation perturbations ror 
three idealized situations: a) magnetic dipole with no external magnetic field 
‘present; b) magnetic dipole in space with miform magnetic field parallel to the 
magnetization vector of the dipole's magnetic field and located in its equatorial 
plane; and c) magnetic dipole in space with uniform magnetic field antiparallel to 
the magnetization vector of the dipole's magnetic field ond located in its 
eoustorial plene. The analysis was conducted in the magmetic plane of the dipole. . 
In the first case (movement of a charged particle in the field of a magnetic di- 
vole in the absence of an external magnetic field), the differential equation for 
the "phase trajectory" of the motion of the charged particle was discussed. Fol- 


lowing this, “isoclines" and a "field of directions" were constructed in the phase. ~ 
plane in a conservative approximation. Phase trajectory behavior was considered 

at large ard small values of u and w, as well as the trajectories of charged 
yarticles in a magnetic field which correspond to the phase trajectories, both 

with ond without consideration of energy dissipation. With few exceptions, this 
+reatment was also Pollowed in the case of the other two ideal hypotheses. Orig. 

art. has: 19 figures and 43 formulas. ; 
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"An approximate solution is sought of the above prob- 


TEXT: - : 
-Jem which is of considerable importance to seismic investigations. — 
ai of variable height, .and transverse 


| The elastic layer 18 taken to be 
i i ical plane through the layer are diS-. 9. * 
. : Tea as 


cussed. : : 
parameters. The solutions of equations of the oscillations are 
_ sought by means of the asymptotic method. It is shown that the sol- : 
' yutions will be of the form : a ee 
uy (x,V,) = A(x,v,@) Cos [Lo (x) Cv ¢h)] gins (x,t) re 1.6) y 

| a er | i 


are : ee poner ae E = —_ 
Tlations i ce~an infinite > Values for A(x:v.{ 8. Series). 
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ae 0 Oe 8) 
— = —___ X, (i) —— XY, ae i 
§ (2 Xi + 5X + 5 Y,) dt, : 


| 
| 
| 
: 3 . . | | 
dat ( 20 381 ym « 2% y) 
dt. : Ox2_ __ 93 : an : | 
r 
= 
I 


In system (1) &X “) = dx,/dt, OX @) = dx,/dt, ¥, = 0 in the drift approximation, @ is 

: determined, like 9}, by previously derived expressions. System (1), whose full derivation 
' is given, makes it possible to estimate the mean changes in such values as the period of 
oscillation tgsc, amplitude of oscillation A, frequency / and the adiabatic invariant J, in 
the mean drift approximation. "The authors wish to thank Candidate of Physical and 

| Mathematical Sciences Bs A. Tveraldy for useful discussions of this paper and valuable 

' aber nl during its preparation." Orig. art. has: 48 formulas. 
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' ABSTRACT: The authors consider the interrelationship between geophysical phenomena 
‘which take place in outer space in the vicinity of our planet with regard to the dy- 
namics of the geomagnetic trap. The classical Stérmer method is used for analyzing | 
ithe motion of charged particles in the magnetospheric field. It is found that solar 
‘particles cannot break through into the magnetosphere in the central region on the 
jcayatent side even in the initial phase of a magnetic storm, but that these particles 
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pene penetrate deeply into the geomagnetic trap during the main phase of such a | Ao 
‘storm. A theory is proposed for penetration of the magnetosphere by charged parti- | 
icles in the vicinity of neutral points. It is found that since there is no magnetic 
‘reflection in this case, particles with a constant positive velocity can penetrate 

ithe magnetosphere, the greatest probability being for particles moving in the plane | 

ig = 0. The distribution of drift currents is determined for particles inside the | 
bis ee Experimental data are given which confirm the theory proposed in | 
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| TITLE: Problems and potentials of studying cosmic-ray particles of high and vei 
: high energies ge : 


(1965. Issledovaniya kosmicheskogo prostranstva (Space researc trudy 

konferentsii. Moscow, Izd-vo Nauka, 1965, 1;85-1,86 ve 
| TOPIG TAGS: cosmic ray particle, high energy particle, calorimeter, ionization, - 
spark camera, nuclear emulsion, Cerenkov counter 


et a Le 


SOURCE: Vsesoyuznaya-konferentsiya po fizike Kosmicheskogo prostranstva. 
h); 


Moscow, 


ABSTRACT: Cosmic ray particles with energies up to about 1019 ev have been . 

| detected, but quantitative measurements are uncertain because the flux of high- 

| energy cosmic particles is small at stations in high mountains and at sea level 

| where they are observed and because no method of measuring individual particles 

| has been available, Theory and experiment show a very weak dependence of inter- oat 
| action among high-energy particles on the energies of the primary particles. J 
| 

| 


Most problems yet unsolved relative to nuclear interaction of high-energy particles———~ - 
and relative to the astrophysical aspect of cosmic rays require an ability to “ 
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measure the energy of each individual particle in order for a solution to be 

reached. The authors point out that the use of an ionization calorimeter in Page 
combination with various recording devices (nuclear photoemulsions, spark cameras, | ~~; 
Cerenkov gas counters) permits detailed study of interaction processes of pee 
particles with energies of 1021913. ev,. study of the electron component of cosmic 

rays up to high energies, and a wide search for local sources of high-energy 

gamma quanta. By means of a large ionization calorimeter with an area of 10 ne, 

raised beyond the atmospheric boundary, it would be possible to make direct 

measurement of compositions and energy spectra of primary cosmic rays in the 
energy range up to 1016 ey, See aa [o4} 
ASSOCIATION: <= noneinaya cent. °° ‘iva pa Eisike kosmichesker) pro “Atanstva 2 
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- {| TITLE: Solar wind, magnetosphere, and the Earth's. radiation belt = ce 
y= NY VA 
SOURCE: Zemlyai Veelemnaya; no.. 3; “1965, 48- 26 


+ TOPIC TAGS: solar wind, earth magnetosphere, magnetic storm generation, ¢ geomagpetio 


field perturbation, aurora 


a ABSTRACT: This is the first part of a study: in whisk; on. the basis. of ccpécitaental d data 
i from Soviet and US satellites, the authors advance the hypothesis that all the complex ©: 

_ geophysical effects suchas the aurora polaris, magnetic storms, dynamics of the. radiation ’ 
-belt,. and the dynamics of the geomagnetic field, are basically determined by. the inter-. 


action of the solar corpuscular flows: with the Earth's magnetic field, A’survey ‘ig made of 


| | the available experimental and theoretical data on. the solar wind and pee Rarth’s. ‘mngneto~: 
' sphere, - Orig, art. has: 7 formulas. and 9 fers ede eso 
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AUTHORS: Skuridin, G. y! (Doctor of physico-mathematical sciences) $ y Pistnev ~ Ve 
YY,.05" 


TITLE: Solar wind, magnetosphere, and Van Allen oa of the earth 


hy ss 
SOURCH: Zemlya i vselennaya, no. lh, 1965, 12-22 


TOPIG TAGS: solar wind, Van Allen belt, magnetosphere, high energy electron, 
magnetic field, magnetic trap . 


ABSTRACT: The structure of the earth's Van Allen belts was studied in some detail 
In order to understand the trapping of charged particles by the earth's magnetic - 
field the fundamental principles of orbit theory are reviewed and the significance 
of adiabatic invariants discussed. Using a model for the magnetosphere, the 
various charged particle drifts are analyzed in nonhomogeneous magnetic , field 
traps. It is shown that the Van Allen belts are divided into inner and outer _ 
zones with altitudes at the equator ranging from 600 km in the western hemisphere © 
to 1600 km in the eastern hemisphere. This discrepancy is due to the inhomogene 
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energies (600 kev for 10° particles/cm@/sec). The outer zone has two maxima, the 
first of which occurs.at three earth radii with proton energies of 150 kev to ly. 5 
Mev. The second maximum occurs at'4.5 earth radii with 4O kev electrons. During 
magnetic storms, the trapping field strength increases because of compression of 
‘ lines of force. As a consequence of this, particle energy increases and the : 
| location of energy maxima move closer to the earth's surface. The interaction of : 
' cosmic rays with the terrestrial atmosphere generates yet a third type of * 
' particle--the neutron, which eventually decays into a proton and an electron. 
Although this decay contributes to the number of trapped particles in the Van Alle 
! pelts, it does not explain the overall charged particle injection process into 
: the magnetic traps. To explain this phenomenon, a new hypothesis is presented 
| where charged particle injection is associated with a betatron acceleration during “ 
: the reverse phase of a magnetic storm.. Orig. art. has:..16 Peon 


i” 

1 

| 

| in the earth's magnetic field. In the inner zone, electrons possess the highest 
| 
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| TITLE: Investigations with the Cosmos and Elektron satellites | 


—\goURCE: AN SSSR. Vestnik, nO. 8, 1965, 3-18 


mOPIC TAGS: satellite eystem, patellite snetrunentation/Connee patellite, Elektrot 


satellite 
e ingtz Ca craiant findings of the Cosmos and Elektron 
information .on conditions |. 


series is presented. Both series were . 
in near space which would be useful for manned space flights. The first Cosmos satél= 
a in 1962, and the Elektron series was initiated in jo6h. de 

| Cosmos Series., The following measuring equipment was carried on Dpoard the Cosmoe-. 
i 1 of Enclosure) satellites: diffraction acanning spectrometer for 

spectrum of the Earth's thermal yadiation; |. 


vgeries (see Figs 
\neasuring the energy distribution in the 
R; calorimeter with interchangeable narrow= | 
ing at fixed frequencies of 20,005)! . 


1UV spectrometer operating at 2200-3100 
‘and wide-band filters; Mayak transmitter, operat 

a)” Langaulr probes. 
mo ion traps for meas- 


ae and 90.0225 Me; ion traps for measuring ion concentrations 


for measuring electron temperature and concentration; honeyco 


ABSTRACT: A veview of th 
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uring ion temperature; scintillation counters for registering electrons of E, = 50 | 
to 180 kev and protons of E, > 5.4 Mev and 8.5 Mev; gas-discharge counter for regis 
tering primary’ cosmic radiation; ionization chamber; shielded and unshielded gas- 
discharge counters; counter arrays for the study of cosmic ray’ variations; ceaiun 
dodide scintillation counter for. EB, %/100—500 key; externally mounted Cal counter 
|with shielding of about 2 mg/em? for Ee > 100 kev; externally mounted scintillation 
counter with minimum shielding of 180 mg/cm? for Eg > 600 kev; internally mounted 
scintillation counter for E, % 200—500 kev; spherical analyzer for E, ™ 1 kev and 
protons; internal Geiger counter for E, “1 Mev and cosmic rays; triple coincidence |. 
counter; sodium iodide scintillation counter for E, = 30 Mev, Ee = 2 and 5 Mev, and!.. 
y-quanta of E, = 20 kev, 50 kev, and 3.3 Mev; sts~5 Geiger counter for Ey = ko Mev, | 
IB, = 3.5 Mev, and EY = 30 kev; Cal scintillatincounter for: Ep = 500, 550, and 600 kevi 
[aga 5.5 ond 8.5 Mave, = 30, 60, and 166 kev and 5.4 and 6.5 Mev, and Ey = 5.45 and "> 
160 kev and 5.4 and 8.5 Mev; proton magnetometers ‘for global magnetic..meagurements ..-: _ 
Jin the range of 1,8°x 10% a5 x°104-y; geophysical instrumentation for recording’ soft, *.’ 
corpuscular radiation, don concentration, andmicromet Wal scintillation counter 

for E, > 100 kev and E, >:10 Mevs ‘nap transducer, for‘ By 061-37 Mey and:3--8 Mev; 

iGeiger counters: for ‘eléctron-energy-tHresholde df 40 kav,)600-kav,‘and'2 Mev" and: 
biomedical instrumentation. end animal’ and. plant biocapsules (recoverable specimens) ; 
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‘Elektron Series. yyiThe Elektron system consisted of two satellites — ektren-1 axa} 
iElektron-2 — placed in different orbits with a single launch vehicle, The Elektro: 
lagtaliites are shown in Fig. 2. Instrumentation for Elektron-1 was as follows: — 
oe for Eg = 40 kev—200 Mev and Ep = 2—200 Mev; counter for Ee» 5 kev and | 
> 150 kev; micrometeorite detector with sensing surface of 0.03 m* (minimum par= |. 
‘ cle mass registered, 10°8 ¢); mass spectrometer for. investigation of the tonic 
composition of the atmosphere; equipment for registering atomic mass (1—-34 amu) 3 
Mayak transmitter, operating at 20.005, 30.0075, and 90.0225 Mc. Instrumentation f r 
Elektron-2 was as follows: counters for Ee = 40 kev—bO Mev and Ep = 2—200 Mev; |. 
spherical electrostatic analyzer for Ee and Ep of 100, 200, and 400 ev andl, 2, 4,. 
and 10 kev; two magnetometers for measuring three. mutually " perpendicular magnetic |: 
field components in the .2—1200-y band; x-ray counters for solar x-ray emission with 
2—8 f and 8—18 &; counters for the investigation of cosmigray components, regis~ | 
itering nuclei of Z > 2, Z > 5, and Z » 15 and particles with energies). exceeding 
1600 Mev/nucleon, equipment for registering cosmic radio emission at 725 and 1525 ke: 
jcharged-particle trap for registering ions in the terrestrial plasma envelope and 
‘protons of solar corpuscular streams; and mass spectrometer for investigation of tonie” 
jcomposition of the atmosphere, registering masses of 1-34 amu, Elektron-3 and ~ 
Elektron-4 instrumentation was roughly the. same. as. that of Elektron-1 and Eleke: 
tron-2, Orig. art. has: 11 figures and 2 maples 
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Fig. 1. A Cosmos satellite 


1 - Instrumentation module; 2 - telemetry antenna; 3 - magnetometers h - radi~. 
ator for the thermal control system; 5 - command system antenna; 6 - timing -_ 
mechanism; 7 - power supply; 8.— orbital+control system antenna. - 
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| ACC NR: AP6019306 SOURCE CCDE: UR/0030/65/000/009/0103/0105 | 


| AUTHOR: Al'pert, Ya, L, (Doctor of Physicomathematical Sciences) ; Skuridin, G. A. 
(Doctor of Physicomathematical Sciences) a 


OnG;: none B 


TITLE: New results of study of space physics (All-union conference) 


SOUNCE: AN SSS. Vestnik, no. 9, 1965, 103-105 


TOPIC TAGS: atmospheric radiation, IR radiation, flow kinetics, solar x radiation, 
ionosphere, artificial earth satellite, radiation belt, hydrogen plasma, physics 
conference 


ABSTRACT: The First All-Union Conference on Spade Physics was held in 
Moscow during the period 10~16 June. More than 100 reports were pre-. 
sented. The following were among the results reported. An earlier 
uninown stratified distribution of the intensity of infrared atmospneric 

‘radiation has been discovered in the spectral region 0.8-40 microns with 

a maximum at heights of 280, 420 and 500 km. Data were presented indi- 
cating the existence of a dust layer around the earth at a height_of 

about 19 km. It was reported also that above 1,000-1,200 kn the 'Tono~ : 
sphere consists primarily of protons — ionized hydrogen atoms. The 

‘donized helium discovered earlier at heights of 700-1,000 km was dis- 


covered in 1964 measurements with the "Elektron" in only insignificant 
3 Na be it | 
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quantity. Several reports were devoted to theoretical consideration of ' v | 
the interaction of artificial satellites with the ionosphere. Tne 
theory of kinetic flow around bodies in plasma plays an important part | 
in investigations using satellites. It makes it possible to study the i 
effects occurring near the body. Without taking these effects (angular | | 


distribution of particles, influence of electrical and magnetic fields) 
into account it is impossible to correctly interpret the results of many 
measurements of different parameters of unperturbed plasm. Friction of 
electromagnetic character also becomes appreciable at heights of 700-800 
‘km or more. It was demonstrated in many reports that there is a close 
‘relationship between the behavior of the radiation belts and a number 

_of geophysical phenomena; unfortunately, at present there is no fully 
developed theory of these phenomena. Tne results of investigation of 
solar X-radiation gave a rather clear picture of the properties and 
energy spectrum of this radiation in the period of the quiet sun. ; 
Obviously, sin e about a hundred reports were presented at the conference 
only generalized information and fragmentary data can be given in the 
‘report cited below. Authors are not listed and titles of papers are 

not cited. [ipRs7 ee eee Sa” aaa 


SUB CODE: 04, 20, 22./ SUBM DATE: 


1 ee = 


ae | 


sae 4. : 
Err prayers gt 
z ii EEE SEVERE ER PM POtoAR hes RO 


APPROVED FOR RELEASE: 08/24/2000 CIA-RDP86-00513R001651210015-9" 


pce FOR RELEASE: 08/24/2000 


BRED GU SUITS FE SEEDS FAVE She IEA champs RDPSe Lo 13R001651210015-9 


DL SpE 


Le 


A525 G60. F 2 /eur 1.) EXT poe fra 91.2/ 0007 _——- ge 
nee AP6016330 {~) SOURCE CODE: UR a Sigs /000/012/0007/ 0019 SF | 


AUTHOR: Grigorov, N. L.; Nesterov, Vv. Ye: Rapoport, 1. D.; avenko, 1. &, 


Nesterov, “+ —— avenkO, “+ —~ 
Skuridin, G. 4+ 
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| ORG: none 
| 


| SOURCE: Priroda, no. 12, 1965, q-15 


TITLE: Nuclear laboratory in space 


TOPIC TAGS: high energy particle, primary particle, cosmic ray, high energy | 
electron, electron spectrum, interplanetary space, earth atmosphere, gamma \ 
ray quantum jProton2. satellite, Proton-2 satellite Se spectrometers; | 
oEZ-14. spectrometer, Gort gamma, ray quantum § ectrometep vi 

aa to \ 
; ABSTRACT: The author discusses various effgrts made to study the microcosm | 
‘ from the interaction of high-energy particles d add that since no construction of |} 
accelerators of higher energies than those in operation now is foreseen for the next 


40-15 yr, cosmic ray8 will be for 4 long time the only source of information on the 3 
interaction of high-energy particles. In this connection Soviet efforts in various 
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high-level observation stations are mentioned. Problems to be solved are the very 
small density of cosmic ray fluxes, the need to measure the energy of primary 
particles, and the fact that they are usually mixed with secondary particles unless 
measured outside the atmosphere. The authors state that artificial earth satellites 
have opened the way to the use of cosmic rays for the study of super -high energjes. 
They then describe the appearance and structure of the Proton-1 space station’ and 
the instrumentg it carries. They also give a detailed description of the ionization 
calorimeter used on Proton 1 to study high-energy particles designed in 1954 by 


Professor N. L, Grigorov and produced and studied in the €osmic-ray laboratory 


Bi BF 
of Moscow State University in the late fifties- and early sixties. The authors then 


-“Géseribe the structure and operation of the SEZ-14 spectrometer for energies and 


charges, as well as its proportional counter and interaction deteétor. In order to 
remedy the lack of information on the energy spectrum of primary electrons, the 
Proton 1 carries a ‘SEX-12 instrument to register high-energy electrons and their | 
energy spectra. A GG-1 instrument was also installed on Proton 1 to study gamma 
astronomy. This study of ga 


mma rays will facilitate obtaining information not only 
on sources of cosmic rays, put also on the astrophysica 


l characteristics of inter- |— 
planetary space. Information on cosmic rays in the Megaga 


laxy can be obtained 


A . 
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ACC NR: AP6016330 
at present only by measurement of intensity and spectra of gamma-quanta of an 
energy exceeding 50 Mev, The author concludes that the heavy Earth satellites 
Proton 1 and the recently launched Proton 2 are pioneers in the study of inter- 
actions of energies at 10 to 1000 gev. Orig.‘art. has: 9 figures. {GC} 
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ORG: Matematics Institute, Academy of Sciences SSSR _(Matematicheskt 
institut Akademii nauk S88) SS ee 
TITLE: Contribution to the theory of the ionization calorimeter 
SOURCE: Yadernaya fizika, v. 2, no. 4, 1965, 691-704 

TOPIC TAGS: Lonization, calorimetry, cosmic ray particle, cosmic 


ray measurement, elementary particle, detection probability, 
particle detector, measurement . ; 


a 


ABSTRACT: The authors investigate the accuracy qeee which the energy} :” 
| of superhigh energy primary £osmic-ray_particles can be determined by] ~ 
| means of an Jonization calorimeter=-%The calorimeter itself was pro- |. 

| posed by N. L. Grigorov et al. (Konmloneskive issledovaniya [Cosmic -|.-)< 


| Research] v. 2, no. 5, 724, 1964). The accuracy estimate is based ee 
jon the evaluation of the distribution of the lonization produced in 1. 


; each row of detectors comprising the ionization calorimeter by a pri-jZ 


| 
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mary particle with specified energy Eo ranging from 1021 to 1019 ev. 


It is shown that the problem reduces to a system of integro- differen-|..? 


i 
i 
tial equations for the mean number of the different types of particies| 


in the cosmic rays, expressed in terms of the conditional probability}. 


density of the detector readings, which in turn are described in J 


terms of elementary quantities such as the average number of particles! . 


at a given depth, the fluctuation in the number of particles, and the! 
correlation between the numbers of particles at different depths. It 
is concluded that specified concrete values of the accuracy can he 


obtained if sufficient information is available on the interaction of} 


the shower:particles with the absorber, and if the general expression 
for the average number of particles can be solved in the concrete : 
case. The simpler case of a normal ionization distribution, re- 
stricted to ionization moments of order not higher than the second,’: 
is considered in detail. Authors . thank N. L. Grigorov, N. 

I. L. Rozentait, and I. A.‘ Savenko for active participa- 
| tion during all stages of the work. Orig. art. has:.41 formulas. 
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magnetic field, the authors consider data supplied from artific 

space probes. They first consider measurements on’ the stationary 
field, determined within the field and at the boundary of. tha field 


( ald, . The: boun 

data and space data come from measurements made with the. several :s ace probes, — 
‘particularly the Pioneer and Explorer. probes, The next consideration involves: 
- streams of charged particles as they move into and through this field, Thirdly, 
‘the authors examine the time variation of the field and the ‘closely related varia 
tion in intensity of corpuscular streams, In investigating the interaction be- 
tween charged particles and the geomagnetic field, consideration is given to the. 
total effect on the magnetic field of moving nonreacting particles within and at. 


in and at. 
“the boundary of the geomagnetic fieid, the effect associated with the collective. 
action of external streams of rarefied magnetized plasma on the magnetic field, 
and the connection between processes outside and inside the field when charged. 


particles break through. Orig. art.:has: 10 figures, 2 tablea, and 7. fo 8 
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408, 1965). A useful mathematical relationship is the condition of magnetostatic 
equilibrium obtained from the equation of plasma motion in a magnetic field — 
pres. 

po = — grad p +1}, By eo 
where @ is the mass density of the plasma, Vv ig the velocity cf the particle stream, : 
p is pressure, H is the magnetic field potential, and j is the stream density. Under 
certain assumptions (av/dt = 0), it can be shown that the limit of the magnetosphere & 
Upc: _550-365-41 (047) | 


corresponds to the condition z H 
SS ae 


APPROVED FOR RELEASE: 08/24/2000 CIA-RDP86-00513R001651210015-9" 


"APPROVED FOR RELEASE: 


EASES e 


0 


Bese ite 


8/24/200 


ReCEE?S 


0 CIA-RDP86 


SABES GRIESE sore 


-00513R001651210015-9 


+ 2 10590-66 eee ees Saeed 
[Acc NR APEOOOSOA 


The authors divide the existing approaches to the problem into three basic categories. | - 
Authors of the first group reviewed do not consider the magnetization of interplanet- | — 
ary plasma flowing around the magnetosphere of the earth. A second group considered aj:- 
magnetohydrodynamic shock wave flowing around the earth's atmosphere. The third ee 
approach is that of combining the study of the solar magnetic field and the structure 
of the geomagnetic field in the boundary region. The first two approaches are aaa Cs 
reviewed with development of principal working equations and sketches of the magnetos-|:. 
phere limits. A detailed discussion is given on the computation of neutral points andj - 
on the topic of solar stream penetration of the magentosphere. Several piots of the 
magnetic field in relation to neutral points and with respect to various sections : 
(e.g meridianal) of the earth are shown. Additional discussion of the structure of 
the earth's magnetic tail is given along with sketches of the shape of the tail in two]: 
planes. A total of 57 different technical works are mentioned in the review, and use 
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ithe mechanism of charged particle penetration into the. magnetosphere, — The:.sca BG 
potential of the geomagnetic. field inside the earth's magnetosphere is expressed in F 
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where § is the Stormer integration constant, 


“) }and M is the magnetic moment of the earth's dipole, It is shown ‘that 't only || 

. |}particle penetration occurs in the vicinity ofthe neutral points AA'Sin the® ».-: 
{diurnal side of the magnetosphere, ~ This penetration creates gradient’ and radius.of 
;curvature drift of charged particles, resulting ‘in the formation of magnetic field : 
ineutral layers and a plasma wake in the equatorial plane in. the night side. .Data 


|are reported from the Electron=2 artificial satellite in support of this argument 
[These trapped particles are shown to- be responsible for auxordl phenomena and. 
_ {magnetic storms. The inverse phase of the magnetic storm is connected: with the _. 
ji sharp drop-in solar particle emission. at the magnetosphere boundary’ and a decay. in: 
. .'|-trapped particle drift. currents ‘on the geomagnetic trap boundaries. © Tais ‘magnetic ||": 
| decay causes particle drifts. into the magnetic trap with a corresponding particle: “| 
‘acceleration. This explains the experimental observation of increased intensity | 


jof high-energy particle flow in the outer regions of ‘the trap during the reve en 
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